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Abstract 
Crash data collection is crucial for road safety improvement, but Italy is considerably behind the best international practices. 
To help to bridge this gap, a critical review of international crash databases was carried out and recommendations for 
improvement of the Italian police crash data collection and the national crash database were formulated.  
Main issues identified in the research are related to the database access procedures, the crash report, the crash location, the 
crash classification, and the severity classification. 
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1. Introduction 
Since the quality of decision making in road safety is dependent on the quality of the data on which decisions 
are based, efforts to improve the quality, timeliness and accuracy of crash databases are crucial. The Directive 
2008/96/EC of the European Parliament [1] gives special emphasis to crash data management and defines 
minimum requirements for fatal crash reports. Crash databases provide the basic information for effective 
highway safety efforts at any level of government, but lack of uniformity between countries [2] and between the 
different states and local jurisdictions in the same country [3] is observed. To bring greater uniformity to crash 
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data collection and to provide guidance to data collectors, guidelines to define a minimum set of standardized data 
elements which will allow for comparable crash data were developed in Australasia, in the EU, and in the US. 
Italy is going to apply the EU directive to road infrastructure safety management but several issues related to the 
crash data collection and the national crash database need improvement. To contribute to the scientific discussion 
for the identification of directions for improvement, a critical review of Australasian, EU, and US crash databases 
has been performed and proposals for updating the Italian crash database have been defined.  
2. Existing databases 
2.1. Australian databases 
Australia 
Each Australian State and Territory has a separate crash analysis system. These databases provided detailed 
information about each crash that is reported to the Police, for fatal, serious injury, and all injury crashes (and in 
most jurisdictions some property damage only crashes).  
Access to crash data also varies between the jurisdictions, which impacts on how widely the data gets applied. 
In Queensland, Western Australia, and Victoria crash data is provided to road safety professionals through the 
State Governments websites. In other jurisdictions the crash databases are maintained by the State road 
controlling authority and access to crash data, especially outside of approved organizations, is strictly monitored. 
Access to detailed Police crash reports is restricted to varying degree in all of the jurisdictions, due to privacy 
reasons. Each State has a road injury insurance and compensation scheme which gives the potential to link crash 
data to detailed injury information. Only in Western Australia has any use been made of hospital and ambulance 
data linked to the police reports.  
 
New Zealand 
In New Zealand, the Crash Analysis System (CAS) is maintained by the NZ Transport Agency. CAS is also 
available through a web-based portal, which provides coded crash listings, crash grouping reports and access to 
detailed police crash reports, including diagrams, for approved road safety professionals. This ready access to 
CAS has led to a widespread use of crash data in research and road safety investigations. This database contains 
national data on fatal, serious injury, minor injury and PDO crash data by crash type.  
CAS is a full GIS based system. It produces automated collision diagrams and access to original Police reports, 
including the diagrams prepared by Police of the crash scene. These drawings can be invaluable in understanding 
the crash causes, as coded crash listing often provide only part of the picture.  
Road features and traffic operation data, such as geometric alignment and traffic volume, are available in the 
New Zealand through the RAMM data-base.  
2.2. EU databases 
EU level 
At the European level, disaggregate crash data are available since 1991 in Community Road Accident 
Database (CARE) - the Community database on road crashes resulting in death or injury. CARE comprises 
detailed data on individual crashes as collected by the Member States, using a structure which allows maximum 
flexibility and opportunity to analyze the information contained in the system. Parts of the national data sets are 
integrated into the CARE database in their original national structure and definitions because the existing national 
crash data collection systems are not always compatible and comparable among the countries. To help with this 
difficulty, the Commission provides and applies a framework of transformation rules to the national data sets, 
allowing CARE to have compatible data. The lack of data uniformity among and within EU countries hinders the 
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exploitation of CARE potential. With this in mind, the recommendation for a Common Accident Data Set 
(CADaS) consisting of a minimum set of standardized data elements has been developed [4]. The CADaS 
promotes comparable crash data to be available in Europe.  
The minimum data elements selected for CADaS have been based on extensive research of both the data 
sources and systems available in 25 European countries and the stakeholders’ needs and priorities. The minimum 
data elements selected for CADaS consist of 73 variables and 471 values, which are divided into four basic 
categories: (1) crash-related, (2) road-related, (3) traffic unit-related, and (4) person-related. CADaS 
recommendations are designed to be adopted gradually and on a voluntary basis by the EU countries over the 
coming years.  
The EU Directive on road safety management [1] defines minimum requirements for fatal crash reports on 
roads which are part of the trans-European road network. Unfortunately, the Directive has significant limitations. 
First, it applies only to fatal crashes and only to crashes occurred on the trans-European road network. In other 
words, it applies approximately to one thousandth of the total crashes in the EU roads. Second, the Directive 
requirements are too generic and they do not guarantee effectiveness and uniformity. As an example, the 
Directive requires precise as possible crash location but does not specify any requirement to allow the crash 
location geocoding. Similarly, it requires reporting of crash severity, but does not specify classification criteria. 
 
Italy 
In Italy, the national crash database is maintained by the National Institute of Statistics (ISTAT) and contains 
only information on injury crashes. The database format (mod. CTT/INC, www.istat.it/it/archivio/4609) has been 
evolving over time and the most recent version (2012) contains 189 variables. Instructions to compile the database 
are quite synthetic and several coding errors occur. Access to the database is restricted. The national database is 
based on information collected on the scene by Highway Police, Local Police, Police, and Carabinieri (an army 
corp). Crash report forms used by the different police forces are different. At the same time, skills in crash 
reporting are quite different because both auxiliary personnel and specialized units perform similar tasks. The 
national crash database is not linked to road and traffic database, which do not exist even though they are required 
by the Road Code issued in 1992. 
As part of the National Highway Safety Plan implementation, some road safety monitoring centers have been 
set up and local crash databases have been developed. Furthermore, some municipalities are developing specific 
databases for urban crashes. These new databases are an improvement of the national database but there is not 
consistency between the different databases and they are not spread in all the states.  
2.3. United States - Indiana 
Even though in the United States there are specialized safety databases at the national level, each state has its 
own safety database that is supposed to follow the Minimum Uniform Crash Criteria Model [3]. The MMUCC is 
a guideline that aims to provide a dataset for recording and describing crashes that will generate the information 
necessary to improve highway safety within each State and at national level. Taking into account that the use of 
MMUCC is voluntary, not all states participate in the program so it generates a lack of standardization among the 
Country.  
MMUCC itself represents the directions of improving crash databases in each State, but it is necessary to work 
in two directions: (1) standardization and (2) quality control. Standardization is needed to help decision making at 
national level and quality control to ensure the completeness, timeliness and accuracy of the data. In order to be 
more specific we focus on the Indiana case. The Indiana safety-related datasets can be divided into two categories: 
road datasets and crash-related datasets [5]. The road datasets are managed by the Indiana Department of 
Transportation (INDOT). These datasets include the INDOT GIS road network representation and the road 
inventory data that have been recently integrated with the road representation. The Indiana State Police (ISP) is 
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responsible for collecting and managing the Indiana crash reports and data. The ISP has outsourced the data 
management task to a private company who has built a web-based crash data repository and user-access 
application ARIES (http://crashreports.in.gov/Public/About.aspx). The crash related databases include detailed 
information of all reported crashes about location, vehicles involved, drivers, passengers, circumstances and 
outcome. Practically all crash reports are filled by the state troopers and local police officers electronically using 
their field laptops and special application software and sent almost immediately to the state depository. It takes 
typically 2-3 days from the time of a crash occurrence to the time when a corresponding crash record appears in 
the ARIES portal. 
3. Comparison between the databases 
3.1. Crash related data 
Crash location 
In Australia, as a minimum requirement to allow the geocoding of crash location for geographical information 
system purposes, street name, reference point, and direction and distance from the reference point are required. In 
New Zealand, both highway name and GPS coordinates are used. GPS coordinates are linked with a GIS based 
user interface. 
According to the MMUCC (US), the optimum definition of crash location is a route name and GPS (global 
positioning system)/GIS (geographic information system) reference. Crash location is the position where the first 
harmful event occurred. Indiana is implementing a new approach called “point-and-click”. INDOT road network 
representation is loaded on police field laptops together with a GPS application allowing a police officer quick 
identification of the area with the crash. Pointing at the crash spot on the map and confirming with a button mouse 
generates the corresponding geo-coordinates that are transferred to the crash report.  
In the EU, the Directive on road safety generically asks for precise as possible crash location. CADaS requires 
geographical coordinates (as given by a GPS or other appropriate device). In Italy, the analysis of the national 
database relative to rural crashes in the period from 2008 to 2010 (153,344 crashes) showed two significant 
drawbacks: (1) in 36% of the crashes the linear reference was completely missing, and (2) in all the crashes the 
accuracy level is only up to 1km. The 2012 version of the database format requires highway name, linear 
referencing, and GPS coordinates but the highway police crash form does not contain fields for geographical 
coordinates and most of the police units do not have GPS devices (Table 1).  
 
Crash classification 
It is well known that a crash is a multi-factor event and that all crashes have a chain of events leading to the 
collision and to subsequent damages and/or injuries [9-13]. However, not all databases really address these 
circumstances.  
The Australasian crash coding system introduced by Andreassen [11-13] is capable of and intended to do just 
that, it is done by coders of the Road agency in the office and not police in the field. The crash classification is 
based on the traffic movements leading up to the conflict situation which results in the crash. With regard to the 
movements, driver (or pedestrian) intent as well as actual movements is used in determining the crash type. The 
system allows for prior events, subsequent events and independent impacts within a crash. The US MMUCC 
takes into account the multi-event nature of crashes. For each vehicle involved in the crash, the direction of the 
vehicles’ travel on the roadway before the crash, the controlled maneuver for this motor vehicle prior to the 
beginning of the sequence of events, the related events in sequence, including both non-collision as well as 
collision events (MMUCC recommends a minimum of four events be recorded on the crash report), and the most 
harmful event are reported. The EU Directive does not introduce any system for crash classification. CADaS 
defines the crash type by five categories, each one described by the collision type and the vehicles’ maneuvers. 
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More than one category can be applicable to the same crash. However, the system does not capture the chain of 
events leading to crashes since only the first event is recorded. In Italy, highway police reports a narrative of the 
crash event, the drivers’ actions, and the contributing circumstances and, in some cases, draws a crash sketch. 
Generally, this information allows pointing out crash factors but, unfortunately, there are several inconsistencies 
in the quality of data and in the crash reporting procedures. In the ISTAT database, most information collected by 
the police is lost. Crash events are described by only one variable which is related to the manner of collision 
(collision type), i.e. the identification of the manner in which two motor vehicles in transport initially came 
together without regard to the direction of force (or one vehicle hitting an object, an obstacle, overturning, etc.). 
Table 1 Summary of crash information elements – international comparison 
Variable EU  
Directive 
EU  
CADaS 
US  
MMUCC 
US 
INDIANA 
Australia New 
Zealand 
Italy  
Highway 
Police 
Italy  
ISTAT 
Crash  
location 
Precise as 
possible 
location 
GPS 
coordinates 
Highway name and linear 
referencing, GPS/GIS 
coordinates 
Highway 
name, 
reference 
point, 
distance and 
direction from 
reference 
point 
Highway 
name and 
GPS 
coordinates 
Highway 
name, linear 
referencing 
system, 
address for 
urban roads 
Highway 
name, linear 
referencing 
system, address 
for urban 
roads, GPS 
coordinatesa   
Crash narrative No No No Yes Yes Yes Yes No 
Crash  
sketch 
No No No Yes but 
access 
restricted 
Yes but 
access 
restricted 
Yes Yesb No 
Crash  
type 
Yes Yes All the events are recorded in 
the traffic units section 
Yes  Yes Descriptionc No 
Collision  
type 
Yes Yes 
 
Eight descriptors Yes Yes Descriptionc Twelve 
descriptors 
First harmful 
event 
No Only the 
first event 
is recorded 
Non-collision (8), collision (9) 
and collision with fixed object 
(21) descriptors 
No No Descriptionc Only the first 
event is 
recorded 
Contributing 
circumstances 
No No 
 
Environmental circumstances  
(6 descriptors, 3 subfields), 
Road circumstances  
(11 descriptors, 3 subfields) 
 
Yes A large 
number of 
cause 
factors are 
providedd 
Descriptionc Yes 
Weather 
conditions 
Yes Seven 
descriptors  
Ten  
descriptors  
Eight  
descriptors  
Yes Five 
descriptors 
Yes CADaS 
descriptors 
Light 
conditions 
Yes Six  
descriptors 
Seven 
descriptors 
Yes Seven 
descriptors 
Yes No 
a GPS coordinates have been introduced in the 2012 form but are not collected by Police. 
b In the form, there is an area for crash sketch which is filled only in few crashes. 
c In most cases, this information can be retrieved from the crash narrative. 
d  Cause codes such as ‘too fast for conditions’ and’ failing to give-way’ and roadside hazards hit – extracted from crash diagram and witness reports. 
 
Crash severity 
The crash severity is based on the most severe injury to any person involved in the crash. Agreed definition is 
that a traffic crash fatality is every single person that dies in the crash or within the 30 days following it. As far as 
a non-fatal injury is concerned, in almost all countries more levels of injury severity are defined (Table 2).  
In Australasia, two injury levels are used even though some differences between Australia and New Zealand 
exist. In Australia, the following classification is used [14]: (1) injured admitted to hospital (as inpatient), and (2) 
injured required medical treatment, which includes the two sub-categories (2a) requiring medical treatment at a 
hospital (as outpatient) and (2b) treated by general practitioner. Untreated persons include the two sub-categories 
(a) minor injury, including first aid at site, and (b) not injured. In New Zealand, the categories 1 and 2 are 
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classified as serious injury, and the sub-category minor injury including first aid at site is classified as minor 
injury [6]. 
Table 2 Summary of crash severity elements – international comparison 
Variable EU 
Directive 
EU 
CADaS 
US 
MMUCC 
US 
INDIANA 
Australia New 
Zealand 
Italy  
Highway 
Police 
Italy 
ISTAT 
Reported  
crashes 
Not 
specified 
Only injury 
crashes 
All severities All injury 
severities  
(only injury 
crashes in 
some 
jurisdictions) 
All 
severities 
All 
severities 
Only 
injury 
crashes 
Property 
damage only  
Not 
specified 
Not reported Damages 
≥ 1,000 $ 
Above threshold values 
(which vary across 
jurisdictions) or where the 
vehicle is towed away 
Reported  Not 
reported 
Number of 
non-fatal 
injury levels  
2 2 3 2 2 1 1 
Definition of 
non-fatal 
injury levels 
Severe 
and non-
severe 
injuries 
Serious: 
Requiring 
hospitalization 
for more than 
24 hours 
Minor: Others 
A: Suspected 
serious injury 
B: Suspected 
minor injury 
C: Possible 
injury 
A: 
Incapacitating 
injury 
B: Non-
incapacitating 
injury 
C: Possible 
injury 
Injured, 
admitted to 
hospital (as 
inpatient) 
Injured, 
required 
medical 
treatment 
Serious: 
Requiring 
medical 
treatment 
Minor:  
Other 
injuries 
Injury 
description  
Any injury 
reported 
by the 
police 
Fatalities Died within 30 days 
Link with 
hospital data 
No Systematic in 
Czech Republic 
and in 
Germany  
No Only for 
special 
studies 
In Western 
Australia 
No In most 
cases 
No 
Similarly, in EU countries (except Bulgaria, Estonia, Finland, and Italy [15]) and in most OECD countries [16, 
17], the following two levels of non-fatal injury levels are defined: (1) serious injury and (2) slight injury. In most 
EU countries, a person seriously injured is a person hospitalized, other than for observation, for more than 24 
hours. In UK [18], a person seriously injured is a person detained in hospital as an “in-patient”, or suffering any of 
the following injuries whether or not is detained in hospital: fractures, concussion, internal injuries, crushing, 
burns (excluding friction burns), severe cuts and lacerations, severe general shock requiring medical treatment and 
injuries causing death 30 or more days after the crash. In the Netherlands, a seriously injured road casualty is a 
person with injuries assessed at level 2 or more on the Maximum Abbreviated Injury Scale, i.e. "MAIS2+". The 
Abbreviated Injury Scale (AIS) is a specialized trauma classification of injuries, ranging from 1 (minor injuries) to 
6 (fatal injuries), which can be derived from the International Classification of Diseases. As one person can have 
more than one injury, the Maximum Abbreviated Injury Score (MAIS) is the maximum AIS of all injury 
diagnoses for a person. Since the greater objectivity of the classifications based on the International Classification 
of Diseases, the International Traffic Safety Data and Analysis (IRTAD) Group proposes to classify injury 
severity basing on MAIS. In detail, IRTAD proposes to define a seriously injured road casualty as a person with 
injuries assessed at level 3 or more on the Maximum Abbreviated Injury Scale, i.e. "MAIS3+". Although the 
severity of injury can be extensively described using MAIS, his use is still limited in crash injury recording and 
CADaS proposes a simpler definition based on the hours of hospitalization. According to CADaS 
recommendation serious injuries are injuries requiring hospitalization, other than for observation, for more than 24 
hours. Length of stay in hospital presents however a number of drawbacks, including the fact that it does not 
necessarily reflect the severity of injuries [18].  
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In Italy, only one injury level is used and the national database does not contain the police reported property 
damage only crashes. It is noteworthy that in most cases hospitals reports are attached to the police reports. It 
might allow accurate assessments of the crash severity. 
In the US, the 2012 version of the MMUCC has modified injury definitions and the new definition for the 
category “A” is quite similar to the UK definition for serious injuries. In detail, three non-fatal injury levels are 
defined: (1) suspected serious injury (A); (2) suspected minor injury (B), which is any injury, other than a fatal or 
serious injury; and (3) possible injury (C), which is a complaint of pain without visible injury. Injury classification 
is performed by the police on the crash scene.  
Indiana follows the 3rd edition MMUCC classification of the injury levels KABCO. Indiana regularly links the 
police and hospital data to supplement the police crash records with additional injury information such as length 
of stay in hospital, medical cost, trauma brain injury, and AIS in eight bodily regions. Indiana has developed a 
statistical method of expanding the estimation of hospital-based injury on individuals not seeking medical 
attention that mitigates so-called, selectivity bias [19, 20]. This method is free of selectivity bias and allows 
connecting AIS-based estimates of costs with crash, vehicle, and personal characteristics such a type of crash, age, 
gender, and type of vehicle.  
The information on crash severity, as reported by the police, is rarely checked later with medical records, 
except when the injured person dies in hospital.  
3.2. Road related 
The databases are generally consistent with each other and information on several road variables are collected 
(Table 3).  
Table 3 Summary of road related elements – international comparison 
Variable EU 
Directive 
EU  
CADaS 
US 
MMUCC 
US 
INDIANA 
Australia New 
Zealand 
Italy 
Highway 
Police 
Italy 
ISTAT 
Crash site 
pictures 
Alternative 
to crash 
site 
diagram 
No No Yesa Yes Yesa No 
Contributing 
circumstances 
No No Eleven descriptors 
(3 subfields) 
No Numerous 
cause 
codes  
Descriptionb No 
Speed limit Yes Yes Yes Yes Yes No No 
Work zone 
related 
No Yes Yes 
(5 subfields) 
No Yes – 
cause 
codes 
Descriptionb No 
Surface 
conditions 
Yes Six  
descriptors 
Ten  
descriptors 
Eleven  
descriptors 
Yes Three 
descriptors 
Description Five  
descriptors 
Relation to 
junction/ 
interchange 
Junction 
type 
Seven 
descriptors 
Eleven descriptors Yes Junction 
type 
Description Yesc 
Road curve No Yes Yes 
(3 subfields) 
Yes Four 
descriptors 
Yes Yesc 
Direction of 
road curve 
No Yes Yes No Yes – in 
crash code  
Yes No 
Road segment 
grade 
No Yes Yes No No  Yes Yesc 
a Only in few cases. Generally, pictures are taken for fatal crashes. 
b In most cases, this information can be retrieved from the crash narrative and the crash sketch. 
c Only one the characteristics can be defined, since there is only one field which includes the variables relation to junction, curvature and grade. 
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Compared to the other databases, in Italy considerable differences exist in the specifications of work zone 
related crashes and highway geometric characteristics.  
The work zone information is missing. Work zone related information is important to assess the impact on 
traffic safety of various types of on-highway work activity, to evaluate traffic control plans used at work zones, 
and to make adjustments to the traffic control plans for the safety of workers and the traveling public. This data 
element needs to be collected at the scene because work zones are relatively short-term or moving operations that 
are not recorded in permanent road inventory files. 
The police form is not specific enough to provide consistent geometric data. In the ISTAT database, geometric 
data elements are very poor and there is only one field. As a consequence, it is not possible to describe more 
characteristics. As an example, a crash occurring in an intersection located in curve on a grade might be defined 
subjectively as: (a) intersection crash, (b) curve crash, or (c) grade crash. 
3.3. Traffic  unit related 
The US MMUCC recommendations for traffic unit data (Table 4) are the most complete and might be a 
reference also for the other databases. In Italy, the police form does not contain all the relevant fields but several 
pieces of information can be retrieved from the crash narrative and the crash sketch. The ISTAT database does not 
contain the most important traffic unit information needed for crash analysis. 
Table 4 Summary of traffic units related elements – international comparison 
Variable EU 
Directive 
EU 
CADaS 
US 
MMUCC 
US 
INDIANA 
Australia New  
Zealand 
Italy  
Highway 
Police 
Italy 
ISTAT 
Traffic unit type Yes Yes Eighteen 
descriptors 
Twenty-two 
descriptors 
Sixteen 
descriptors 
Yes Yes Yes 
Contributing 
circumstances 
No No Fourteen descriptors 
(2 subfields) 
No Position 
vehicle 
struck 
Descriptiona Ten  
descriptorsb 
Traffic unit 
maneuver 
Yes Yes Fourteen descriptors Yes Descriptiona No 
Sequence of 
events 
No No Non-collision (16), collision (9) and 
collision with fixed object (21) 
descriptors (4 subfields) 
No Large 
number of 
cause codes 
Descriptiona No 
Most harmful 
event 
No No Non-collision (8), collision (9) and 
collision with fixed object (21) 
descriptors 
No No No 
First object hit 
in carriageway 
No Yes Yes Yes Descriptiona No 
First object hit 
off carriageway 
No Yes Yes Yes Yes –all 
objects hit  
Descriptiona No 
Hit & run No Yes Yes No Yes No 
Registration 
country 
Yes Yes Yes No Yes Yes 
a In most cases, this information can be retrieved from the crash narrative and the crash sketch. 
b Only for the first two vehicles involved. 
3.4. Person related 
Both Australasian and US databases contain several person related elements, such as the injury status of all 
persons involved in the crash and the actions of all the drivers and pedestrians (Table 5). Drivers’ actions at time 
of crash, i.e. the actions by the driver that may have contributed to the crash, are important for evaluating the 
effect that dangerous driver behavior has on crashes. According to MMUCC, till 4 actions for each driver can be 
identified. Given the large number of crashes with speeding related contributory factors [21-24], a new field 
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relative to speeding related behavior has been introduced in the 4th edition of MMUCC. Speeding behavior is 
defined also in the Italian database by two different attributes: exceeded speed limit or too fast for conditions.  
The EU databases include less person related data than the other databases. The Italian database does not report 
data on uninjured passengers and pedestrians, which greatly affects the analysis of the crash severity. In Italy, 
drivers’ action at time of crash are mainly aimed at addressing infringement of road rules whilst in the US the 
driver actions at time of crash and the violation codes are two separate variables. 
Table 5 Summary of person related elements – international comparison 
Variable EU 
Directive 
EU 
CADaS 
US 
MMUCC 
US 
INDIANA 
Australia New 
Zealand 
Italy 
Highway 
Police 
Italy 
ISTAT 
Age Yes Date of birth Date of birth Yes Yesa Date of birth Yes 
Gender Yes Yes Yes Yes Yes Yes 
Nationality Yes Yes No Overseas drivers identified Yes No 
Injury  
status 
No Four 
descriptors 
Five 
descriptors 
Five 
descriptors 
Four 
descriptors 
(and four sub-
categories) 
Yes Two  
descriptorsb 
Three 
descriptors 
for drivers 
Two for 
passengersc 
Driver  
action at time 
of crash 
No No Nineteen descriptors 
(4 subfields) 
In crash narrative Descriptiond Seventy-three 
descriptors 
Pedestrian 
action prior to 
crash 
No No Eleven descriptors In crash narrative No No 
Pedestrian 
action at time 
of crash 
No No Thirteen descriptors 
(2 subfields) 
In crash narrative Descriptiond Sixteen 
descriptors 
Pedestrian 
location at 
time of crash 
  Thirteen descriptors In crash sketches Descriptiond No 
Violation 
codes 
No No Yes Yes Yes No 
Alcohol level Yes Yes Yes Yes Yes Yese 
Drug test 
results 
No Yes Yes Yes Yes Yese 
Safety 
equipment 
Yes Yes Yes Yes Yesf No 
Seating  
position  
No Yes Yes Yes Yesf No 
a Only pedestrian and cyclist ages in coded crash listing.  Other ages in police crash reports. 
b In some cases, data on uninjured passengers are not reported. 
c Data on uninjured passengers and pedestrians are not reported. 
d In most cases, this information can be retrieved from the crash narrative. 
e Only for the drivers of the first two vehicles. For each driver, it is not possible to identify both variables alcohol and drug. 
f In several cases, this information is not reported. 
4. Proposals for improvement of the Italian database 
Based on both the comparison of the Australasian, EU, and US databases as well as the experience gained 
through scientific research carried out using the Italian highway police crash data [7, 25-29] and the ISTAT 
database [8, 9, 30], proposals for improvement of police crash data collection and for the format of the ISTAT 
database were formulated. The critical comparison of the databases was carried out by brainstorming of safety 
experts from Australia, Italy, New Zealand, and US. Differences between the databases were discussed and 
commented. Finally, the research team decided to formulate their proposals based on a critical assessment of 
potential advantages and drawbacks of the different issues rather than suggesting only the use of the most 
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common variables.  
In Table 6, proposed improvements are ranked taking into account both their effect on safety management and 
the chance of their practical implementation. 
Since important information collected by the highway police is not included in the national database, we 
recommend to include the most important police data in the ISTAT database. Italian highway police collects both 
injury and PDO crashes whereas the ISTAT database does not record the PDO crashes. As a consequence, money 
spent for PDO data collection is not used for crash prevention programs. Thus, we recommend to insert in the 
database all crashes reported by the police.  
To improve crash location, which is critical for the success of the safety improvement programs, we 
recommend an approach similar to the Indiana “point-and-click”. Italian road network representation should be 
loaded on police field laptops together with a GPS application allowing police officers quick identification of the 
area with the crash. Pointing at the crash spot on the map and confirming with a button mouse generates the 
corresponding geo-coordinates that are transferred to the crash report. Implementation of this method instead of 
the direct use of GPS units would allow location of all reported crashes, overcoming the traditional problems 
associated with the use of the GPS devices, such as inaccuracies and collection mistakes. Similar approaches 
based on GIS applications, are successfully used also in New Zealand with the Crash Analysis System (CAS) and 
in Australia with the CrashStats database. 
Access to the national database is restricted. To increase the effectiveness of the database, access should be 
available to approved road safety professionals through a web-based portal, providing also the detailed police 
crash reports. We recommend improvements in the highway police forms and the use of electronic forms. Paper 
form problems include the following [27]: (a) legibility; (b) missing data; (c) inconsistencies; (d) errors in crash 
location; (e) environment data, problems with type of intersection and traffic controls, sometimes controls 
recorded only if the police regard them relevant; (f) crash sketch, size of space available on the form, need a guide 
on what to show, not filled in most cases; (g) the narrative, a really important part of the report, should not be a 
repeat of what has been covered by the questions. The use of an electronic form might solve most of these 
problems. Moreover, an electronic form might also facilitate uniformity in crash reports in all the country. 
As far as crash severity is considered, the injury classification including minor injury and severe injury is 
needed for standardization with the other EU crash databases and for the correct implementation of the EU 
Directive on road safety management [1]. The police crash report includes general information retrieved from 
medical records that can be used to determine the severity of the crash. Consistently with the EU definitions 
(Ireland, Romania, and UK), we propose the following injury classification criteria: (1) a person’s injury is severe 
if the person suffers any of the following injuries: fractures, concussion, internal injuries, crushing, significant 
burns (second and third degree burns over 10% or more of the body), severe cuts and lacerations, severe general 
shock requiring medical treatment, partial disability for at least 30 days, or the injuries causes death 30 or more 
days after the crash; and (2) a person’s injury is minor if it is not classified as severe. This classification of severe 
injuries is also consistent with the new edition of MMUCC. Classifying severity based on measures different from 
length of stay in hospital (LoS) is proposed since several studies showed that LoS is not adequate [19].  
Crash information collected by the Police is not always consistent and several essential data are lost in the 
national database. Thus, we recommend including the following data elements: (a) the crash sketch, showing the 
main features of the crash site, the movement of vehicles and impact between vehicles and objects (e.g., as a 
separate .pdf file); (b) the crash site pictures (e.g., as separate .jpeg files); (c) the crash narrative (e.g., as a separate 
.pdf file) with a specific form that includes the maneuver of each traffic unit before the crash, the sequence of 
events of each traffic unit and the environmental and road circumstances; (d) the person violation codes; (e) the 
injury status of all people involved in the crash (also un-injured persons); (f) the use of safety devices of all the 
peoples; and (g) the seating positions of all occupants. To check the consistency of the data related to the injury 
severity, we recommend to introduce both in the police form as well as in the ISTAT database the new field 
“number of occupants of each traffic unit”. 
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Table 6 Summary of proposal for improvement of the Italian crash database 
Rank Variable Italy 
Highway Police 
Italy 
ISTAT 
1 Reported  
crashes 
 All crashes collected by the police 
(property damage only crashes if 
the damage value is not less than 
800 €) 
2 Crash  
location 
Road network loaded on police field laptops together with a GPS 
application allowing police officers to point at the crash spot on the 
map generating the corresponding geo-coordinates that are transferred 
to the crash report 
 
3 Form  
type 
Electronic in a laptop Consistent with police data 
Link to police crash reports 
4 Access to the database  Web-based portal for approved 
road safety professionals 
5 Number of occupants of 
each traffic unit 
New field New field 
5 Injury status of all persons 
(injured and un-injured) 
Mandatory As highway police 
6 Definition of  
non-fatal injury levels 
Severe injury: 
Person detained in hospital as an “in-patient” or suffering one of 
the following injuries: fractures, concussion, internal injuries, 
crushing, significant burns (second and third degree burns over 
10% or more of the body), severe cuts and lacerations, severe 
general shock requiring medical treatment, partial disability for at 
least 30 days, and injuries causing death 30 or more days after the 
crash 
Minor injury: 
Other injuries 
As highway police 
7 Violation codes  As highway police 
8 Safety equipment  As highway police 
9 Seating position   As highway police 
10 Crash  
description 
According to a specific format  
a) Maneuver of each traffic unit before the crash 
b) Sequence of events of each traffic unit 
c) Environmental and road circumstances 
Police .pdf file 
11 Crash  
diagram 
Mandatory for each crash  Police .pdf file 
12 Crash  
site pictures 
Mandatory for each crash  Police .jpeg files 
11 Road  
data 
Specific fields 
a) Cross section data 
b) Horizontal alignment 
c) Vertical Alignment 
d) Relation to junction/interchange 
e) Junction/interchange  
As highway police 
12 Work zone  
relationship 
New field (according to MMUCC requirements) As highway police 
13 Data of all objects hit in 
carriageway 
First object 
… 
As highway police 
14 Data of all objects hit off 
carriageway 
First object 
… 
As highway police 
15 Systematic link with 
hospital data 
Mandatory: 
a) Name of the hospital 
b) Injury area 
c) Injury description 
d) Hospital discharge date 
e) Fatality date 
f) eCall code 
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Although some data are typically recorded by the police, we recommend their systematic collection according 
to a specific format. These data include: work zone relationship, road data (separate fields for cross section data, 
horizontal alignment, vertical alignment, relation to junction/interchange, and junction/interchange information), 
and data of all objects hit in and off carriageway.  
To improve the reliability of the severity classification, systematic linking of police reports and hospital data 
should be mandatory and at least the following information of each person requiring medical treatment should be 
recorded in both the hospital and the police reports: (a) name of the hospital; (b) injury area; (c) injury description; 
(d) hospital discharge date; (e) fatality date; and (f) cCall code. In the future, medical staff should be trained to 
systematically classify injuries using International Classification of Diseases and to assess severities with the 
Abbreviated Injury Scale and the Maximum Abbreviated Injury. 
5. Conclusions 
All the countries devote large efforts on crash data collection and database improvements but Italy is much 
behind the best international practices. To contribute to the scientific discussion for the identification of directions 
for improvement, we performed a critical review of Australasian, EU, and US crash databases and identified 
directions for improvement of the Italian crash database. First, consistency between the different police forces 
collecting crash data is needed. Since highway police has better training and more effective procedures than the 
other police forces, we propose to make the highway police primarily responsible for crash data collection. Other 
police forces may be given only secondary duties. 
Second, the national database should include all the relevant information collected by the highway police. The 
most important information missing in the current databases is the property-damage-only crashes recorded by the 
police. Other relevant but missing elements include crash diagrams, crash site pictures, crash description, person 
violation codes, number of occupants in each traffic unit, the injury status of un-injured persons, used safety 
devices, and the seating positions of all occupants.  
 Finally, we recommend improvements in the highway police practice and the forms that might be transferred 
to the national database: (a) provide access to the national database to the approved road safety professionals 
through a web-based portal, giving also access to the police crash reports; (b) use standard electronic crash forms 
by all the police units; (c) use field laptops with GIS and GPS applications allowing police officers quick and easy 
crash location; (d) introduce crash diagrams and crash site pictures as mandatory elements of any crash report; (e) 
use a specific format of crash narrative which allows to fully take into account the multi-event nature of crashes; 
and (f) use a new severity classification systems with the distinction between minor injuries and severe injuries. 
Overall, we believe that the introduction of an effective road safety management system in Italy requires a data 
driven approach. A huge effort is needed to produce an accessible central database with correct crash locations 
and all information to perform sound decision making. 
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